Background: perinatal mortality is the sum of still birth (fetal death) and early neonatal death (ENND) i.e. death of live newborn before the age of 7 completed days. Perinatal mortality accounts three fourth of the deaths of the neonatal period and is one of the major challenges for under-five mortality. Therefore this study was conducted to better understand the common and avoidable factors that affect perinatal mortality in Addis Ababa, Ethiopia. Methods: An unmatched case control study design using secondary data as a source of information was conducted. Cases were still births or early neonatal deaths and controls were live births and neonates who were discharged alive from the hospital and did not die before the age of 7 days. The study period was from 1st January up to 30th February 2015. Epi-Info version 7.0 and SPSS Version 21 were used for data entry and analysis. Descriptive statistics, frequencies, proportions and diagrams were used to check the distribution of outcome variable and describe the study population. Logistic regression model was used to identify the important factors that are associated with perinatal mortality. Results: A total of 1113(376 cases and 737 controls) maternal charts were reviewed. The mean age of the mothers for cases and controls were 26.47 ± 4.87 and 26.95 ± 4.68 respectively. Five hundred ninety seven (53.6%) mothers delivered for the first time. Factors that are significantly associated with increased risk of perinatal mortality were birth interval less than 2 years, preterm delivery, anemia, congenital anomaly, previous history of early neonatal death and low birth weight. Use of partograph was also associated with decreased risk of perinatal mortality. Conclusion: From factors that are associated with perinatal mortality, some of them can be prevented with early investigation of pregnant mothers on their antenatal care follow. Appropriate labor follow-up and monitoring with regular use of partograph, immediate newborn care and interventions to delay birth interval also minimize perinatal mortality.
Background
Perinatal mortality is total number of deaths in the perinatal period. This includes still birth (fetal death) and early neonatal death (ENND) i.e. death of live newborn before the age of 7 completed days. Perinatal mortality rate (PMR) is calculated as total number of perinatal deaths per total number of births (still births + live births)) × 1000 [1] .
Many classification systems have been used to identify the causes of perinatal deaths. According to international classification of disease for perinatal mortality (ICD-PM), there are three distinct features of perinatal mortality: time of a perinatal death in the antepartum, intra partum or neonatal period, cause of death and contributing maternal conditions with perinatal deaths [2] .
In developed countries, perinatal mortality is a rare event. According to International Comparisons of Fetal and Neonatal Mortality Rates in High-Income Countries, the range of fetal deaths was from 1.6 to 4.7 per 1000 total births and neonatal deaths was 1.1 to 4.3 per 1000 live births using a birth weight cut-off of 1000 g. Also using gestational age cut-off of 28 weeks, they ranged from 1.7 to 4.9 per 1000 for fetal deaths and 1.3 to 4.0 per 1000 for neonatal deaths [3] . Ninety seven percent of globally reported stillbirths and 98 % of neonatal deaths occurred in developing countries [4] .
In 2012, globally 2.9 million newborns died and 2.6 million babies were still born. More than three-quarters of the world's newborn deaths occurred in South Asia and sub-Saharan Africa, which have both the highest neonatal mortality rates among regions and the largest number of annual births. The region with the largest absolute number of deaths is south Asia and the highest mortality rates are found in sub-Saharan Africa [5] . PMR and intra partum stillbirths are 5 and 14 times higher in developing regions compared with developed regions consecutively [6] .
In a poor community, most babies die without a name or unrecorded; it is because of family insecurity about the life of their babies [7] . Ethiopia like other sub-Saharan countries has a high perinatal mortality. According to WHO report, PMR of Ethiopia in 2004 was 41/1000 total births or 128,000 total deaths (34,000 still births and 94, 000 early neonatal deaths) [8] . Based on Ethiopian Demographic and Health survey (EDHS) 2011, PMR is 46/1000 total births [9] .
In the past few decades, there has been an impressive decline in the mortality of children under5 years age worldwide. However, the rate in reduction of neonatal mortality is much slower and by 2012, the share of neonatal mortality for under5 mortality is 44% [10] . Perinatal mortality contributes for three fourth of the deaths of the neonatal period and the day the baby is born is the most dangerous time for the newborns life [11] . Therefore assessing factors that are associated with perinatal mortality or factors that predispose to causes of perinatal mortality is essential to minimize neonatal mortality [8] .
There are limited numbers of studies done related to perinatal deaths in our country including Addis Ababa. Therefore the purpose of this study was to assess the socio demographic, obstetric, medical, newborn and health care related factors associated with perinatal mortality in Addis Ababa, Ethiopia.
Methods
A hospital based unmatched case control study design using secondary data as a source of information was conducted in four public hospitals of Addis Ababa: Tikur Anbessa, Gandhi memorial, Zewditu memorial and St. Paul hospitals. These hospitals were selected based on availability of both delivery and neonatal intensive care unit service during the time of data collection. All these hospitals serve as a referral and teaching hospital both at city administration and federal level. All deliveries conducted from January 1/ 2014-Dec 31/ 2014 were used as a source population. Cases were still births and early neonatal deaths while controls were newborns delivered alive and did not die before the age of 7 days.
The sample size was calculated by considering different factors that are strongly associated with perinatal mortality according to a study done on 2008 in Addis Ababa: age, parity, low birth weight, antenatal care follow up and past history of perinatal death. Based on the assumption of case to control ratio of 1:2, 95% confidence level, Power of 80% and odds ratio of 2 and taking maximum sample size, the total sample size for this study became 1128(376 cases 752 controls). The Sample size was assigned to the study hospitals proportionally based on average delivery rate of three months prior to data collection. Then from 2014 delivery report, using delivery and neonatology log books; cases were systematically selected. For each case, 2 controls delivered in the same day as of cases were selected considered as a control group and then a phone call was conducted to prove that discharged neonates were alive up to seven completed days. For a neonate discharged alive and died before seven completed days the next alive neonate was taken as a control group. The mother was taken as a non-respondent if they didn't respond to a phone call or if they are not available.
Data was collected using structured questionnaire from medical records of mothers and neonates. Admission history, labor follow up sheet, delivery summary and antenatal care (ANC) follow up sheet were used. The dependent variable is perinatal mortality and the independent variables are Socio demographic factors, obstetric factors, medical factors, newborn factors and health care factors. Ethical clearance was obtained from Research ethics committee (REC) of School of Public Health in Addis Ababa University (AAU), Addis Ababa health bureau and hospitals respectively. Since this study is from medical records except one question that was responded by phone call, informed verbal consent was obtained during a phone call from each selected participants. Furthermore confidentiality was assured during data collection, analysis and dissemination of the result.
The data were coded, checked and entered using EpiInfo version 7.0 and exported to SPSS Version 21 for analysis. Descriptive statistics and cross tabulation were used to describe the study population. Bivariate logistic regression analysis was used to assess the degree of association between dependent and independent variables and test significance of the association. Odds ratio with 95% confidence interval was used to measure strength of association. Those variables associated at bivariate logistic regression with significance level of p value <0.2 were entered into multivariate logistic regression model to identify the important determinants by controlling possible confounding effects.
Result
Demographic and obstetric characteristics of mothers of cases and controls: A total of 1113(376 cases and 737 controls) maternal charts were reviewed, with a response rate of 98.7%. The mean age of the mothers for cases and controls was 26.47 ± 4.87 and 26.95 ± 4.68 respectively. Of the total respondents, 597(53.6%) delivered for the first time. From 516 mothers who had previous history of delivery, 24.1% of cases and 8.4% of controls delivered within two years of previous delivery. More than 95% of mothers had regular ANC follow up and took Tetanus Toxoid (TT) vaccination during current pregnancy. The proportion of preterm delivery was 37.0% in cases and 8.0% in controls. More than half (58.5%) of the mothers were delivered by Spontaneous Vertex Delivery (SVD). From the total respondents, 5.3% and 2.9% of cases and 3.3% and 0.7% of controls had previous history of stillbirth and early neonatal death respectively (Table 1) .
Coexisting medical and obstetric complications and newborn characteristics: Hemoglobin was determined for 74.2% of mothers during ANC follow up or before delivery. Anemia was presented in 15.4% of cases and 8.0% of controls. The proportion of mothers who have chronic illnesses was almost similar within the two groups of population; 5.6% in cases and 5.0% in controls. Two hundred forty two (64.4%) mothers of the cases and 323(43.8%) mothers of the controls had at least one type of obstetric complication. From all obstetric complications, preeclampsia and preterm labor accounts for 34.3% and 43% of cases and 21.7% and 13% of controls respectively. Concerning the type of delivery 95.8% of mothers delivered a single newborn with comparable proportion between cases and controls. The mean birth weight of newborns was 2855 ± 724 g with a minimum of 1000 g and maximum of 4600 g. Very low birth weight and low birth weight newborns were more common in cases, 18.1% and 36.2% respectively. Congenital anomaly occurred 20 times more in cases than controls (Table 2) .
Health care related factors: Partograph was used in 816(73.3%) of total study subjects. The proportion of mothers who delivered without partograph follow up was 79(21.0%) in cases and 66(9.0%) in control groups. From two hundred sixty five stillbirths, 57 (21.5%) of them were admitted to the hospital with positive fetal heart beat and later reported as stillbirth during the course of labor and delivery. From early neonatal deaths, majority (55%) of the neonates' first minute APGAR score was low (4-6). While looking fifth minutes APGAR score, 47.7% of neonates APGAR score was very low (0-3).
Factors associated with perinatal mortality: Binary logistic regression was done to assess the association of perinatal mortality with different characteristics. Both crude and adjusted analysis showed that birth interval, gestational age, mode of delivery, previous history of ENND, level of hemoglobin, newborn weight, congenital anomaly and use of partograph are significantly associated with perinatal mortality. Among obstetric characteristics of the mother, the odds of perinatal mortality were 4.6 times higher among mothers whose previous delivery was within two years of current delivery compared to mothers whose previous delivery was more than or equal to two years back(AOR 4.55; 95% CI (1.79-11.54)). The odds of perinatal mortality were two times higher among preterm deliveries than term deliveries (AOR 2.02; 95%CI (1.08-3.77)). Considering mode of delivery, the odds of perinatal mortality were less likely among mothers who delivered by instrument or cesarean section than mothers who delivered by SVD with AOR0.21; 95% CI (0.05-0.86) and AOR 0.48; 95%CI (0.27-0.86) respectively. The odds of perinatal mortality were also higher among mothers who had previous ENND than mothers with no previous history of ENND (AOR 6.36; 95%CI (1.51-26.76)). Among coexisting medical conditions, perinatal mortality were 2.6 times more likely among anemic mothers than mothers with normal hemoglobin level (AOR 2.6; 95%CI (1.38-4.91)). Based on newborn characteristics, the odds of perinatal mortality were higher among low birth weight newborns than normal weighing newborns (AOR 16.45; 95%CI (9.57-28.26)) and the odds of perinatal mortality for newborns with congenital anomaly were higher than newborns with no congenital anomaly (AOR 34.04; 95%CI (7.14-162.41)). Use of partograph found to be a protective factor for perinatal mortality. The odds of perinatal mortality were 65% less likely among mothers whose labor was monitored using partograph compared with mothers whose labor is not monitored by partograph (AOR 0.35; 95%CI (0.18-0.66)) ( Table 3) .
Discussion
Of the factors associated with perinatal mortality, birth interval less than two years is 4.5 times high likely among perinatal death (AOR 4.55; 95% CI(1.80-11.54)). This is consistent with findings in different parts of the country and might be explained by short birth interval increases the risk of obstetric complications that can affect the perinatal outcome [12] [13] [14] . In this study parity didn't show an association with perinatal death. This is also supported by a study done in Hawassa university hospital of Ethiopia [12] . However, a study done in Democratic Republic Congo found primi parity and studies done in eastern Sudan and Nigeria showed parity > 4 increase the risk of perinatal death [15] [16] [17] . The difference in the association might be because of difference in the study design, study populations or sample size. Mothers with previous history of ENND were independently associated with perinatal death in current pregnancy. This is similar to a study done on past reproductive performance and its correlation with perinatal outcome which was done in teaching hospitals of Addis Ababa [14] , in which the risk of perinatal death was 10.6 times higher when there was previous history of perinatal loss. The study also identified that anemic mothers were 2.6 times more likely to have perinatal death compared to mothers with normal hemoglobin level. This can be explained by the fact that anemia can increase maternal morbidities and poor pregnancy outcome including perinatal mortality [18] . According to a study done in Hawassa university hospital of Ethiopia, obstetric complications mainly obstructed labor were strongly associated with perinatal mortality with a case fatality rate of 73.5% [12] but this is not supported by this study. This might be because of low proportion of obstructed labor (0.9% in controls and 2.5% in cases) in this study and the difference in the study setting. The other reason is may be because of skilled health professionals who can identify obstructed labor and manage them accordingly. Based on the findings of this study, perinatal mortality was 2 times more likely among preterm newborns compared with term newborns. This is similar with study finding done in Hawassa university hospital in which perinatal mortality was 3 times higher among preterm babies than term babies [12] . The association of preterm babies with perinatal mortality is mainly because of prematurity and save the children report shows that one of the commonest causes of perinatal death is preterm birth and its complications [5] . Low birth weight newborns had also a high risk for perinatal mortality than normal weight babies. The weight of newborns was related with gestational age. In which 26.8% of preterm deliveries were very low birth weight and 41.9% were low birth weight. This finding is comparable with different researches done in Ethiopia and other African countries [13, 19] . Congenital anomaly had poor outcome for newborns. Perinatal mortality was much higher among newborns with congenital anomaly (AOR 34.04; 95%CI (7.14-162.41)), which is similar with a study done in Zimbabwe that showed 5 times risk of perinatal death [19] . Large odds ratio with wide confidence interval could be due to small number of congenital anomalies found in the control groups with a case control ratio of 20:1 or the sample size may not be enough. Use of partograph was protective factor for perinatal death by 65%. This is supported by a study done on perinatal death audit in peri-urban hospital in Kampala, Uganda [20] . Since partograph is a labor follow up chart recommended by WHO, appropriate use of partograph can help health professionals to pick any abnormalities during the course of labor. Therefore it can prevent perinatal loss with early diagnosis and management of labor complications. From stillbirth found in this study, majority (78.5%) of them were admitted to the hospital with negative fetal heart beat. This is supported by systematic review done from sixteen hospitals and community based perinatal mortality studies [21] . Even though there was a large amount of stillbirth occurred before arrival to hospital, 21.5% of stillbirths occurred during intra partum period that can be averted with appropriate intra partum care. For newborns who delivered alive with low APGAR score, appropriate and timely immediate newborn care is mandatory to save their lives. This study showed that large numbers of newborns first minute APGAR score was within range of 4-6 but in the fifth minute the majority fall in the range of 0-3. This tells that the newborn care and resuscitation is not satisfactorily effective to save newborn lives. According to the finding of this study perinatal mortality was less likely among mothers who delivered by instruments (forceps or vacuum) or cesarean section than SVD. Since this kind of delivery was commonly conducted when there was an obstetric complication and when adjusting obstetric complications for mode of delivery, the association didn't occur. The finding of a case control study in Marondera district, East of Zimbabwe in 2009 also showed that normal SVD is a protective factor for perinatal death compared with instrumental delivery or cesarean section [19] .
The main limitation of this study is, it has used secondary data as a source of information. Since this data was gathered for other purpose, it was difficult to gather all necessary variables and some variables were not found some of the charts. Therefore the confounding effect of unmeasured variables cannot be controlled. This may affect the association of outcome variable and the exposure.
Conclusion
Of the factors identified as associated with perinatal mortality; birth interval less than two years, preterm delivery, previous history of ENND, anemia, low birth weight and congenital anomaly increases the risk of perinatal mortality and use of partograph for labor follow up decreases the risk of perinatal mortality. From factors that are mentioned above, some of them can be prevented with early investigation of pregnant mothers up on their follow up to identify abnormalities and manage them accordingly. The other factor is poor quality of intra partum care, reflected by not using partograph for labor follow up which is one of the important determinant factors for perinatal loss. Optimizing immediate newborn care and neonatal resuscitation can also avert lots of early neonatal deaths. 
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